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seniors at the North Carolina State University between 1947 and 1951 . Statistics are 
employed to relate the tests and inventory (independent variables) to the developed 
Supervisor Creativity Rating Form and Biographical Information Form (dependent 
variables). The major hypothesis is that there is a significant relationship between 
creative performance and personality characteristics , personal background, and 
specific abilities. It is found that only three of 12 characteristics m the Supervisor 
Rating Form were predicted significantly from the predictor variables "“persistence, 
enthusiasm, and initiative. The biographical inventory did better m predicting than did 
the test battery, suggesting that creativity is best predicted from specific facts about 
a person, whether they be biographical facts, subjective ratings, or work history. (HW) 



x.r 



J 



o 



A PREDICTIVE VALIDITY STUDY OF CREATIVE 

a? 

•'V O P 

MANAGERIAL PERFORMANCE 






A Thesis 

0 

by 

Susan Lee Hinman 



Of 



' // 

kJ 






r*T\ 

r\j 

o 



U&I 




•'L*< 



*0 



" Published By 

1 « ~ ■ * 

The Creatlv^y Research Institute 
i» of 

The Richardson Foundation , • Inc . 
November, 1967 






o 



- 0 

ERIC 



o 




A PREDICTIVE VALIDITY STUDY OF CREATIVE 
MANAGERIAL PERFORMANCE 



A Thesis 
by 

Susan Lee Hinman 



U.S. DEPARTMENT OF HEALTH, EDUCATION & WELFARE 
OFFICE OF EDUCATION 



THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 
PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 



Published By 



The Creativity Research Institute 

of 

The Richardson Foundation, Inc. 



"PERMISSION TO REPRODUCE THIS 
COPYRIGHTED MATERIAL HAS BEEN GRANTED 



RV Dr. Calvin tf. Taylor 
( se ft Page 107) 

TO ERIC AND ORGANIZATIONS OPERATING _ 
UNDER AGREEMENTS WITH THE U.S. OFFICE OF 
EDUCATION. FURTHER REPRODUCTION OUTSIDE 
THE ERIC SYSTEM REQUIRES PERMISSION OF 
THE COPYRIGHT OWNER.” 



November, 1967 



ACKNOWLEDGMENTS 



It is appropriate at this time to express my appreciation to those 
who have made it possible for me to successfully complete this thesis. 

I wish to thank the Richardson Foundation, of Greensboro, North 
Carolina, without whose financial support this study could not have been 
conducted. Several research reports and the Taylor -Ellison Biographical 
Inventory were contributed by the Foundation and used in the data. 

I would like to express my gratitude to the North Carolina State 
Alumni Office for making its records available to me, and to Dr. J. F. 

Seely, who initially helped me locate the men involved. 

At the University of North Carolina, I am indebted to many people. 

I would like to thank Dr. Richard Calhoon and Dr. Donald Hayman for their 
suggestions as members of my committee. The time and effort spent prepar- 
ing my data by the University Computer Center are sincerely appreciated. 

I am most grateful to Dr. D. J. Moffie for his valuable assistance and guid- 
ance in the preparation and analysis of this material. His great enthusiasm 
and interest in the area of creativity have served as a primary motivation. 



S. L. H. 



CONTENTS 



ACKNOWLEDGMENTS 

I INTRODUCTION 

Statement of Problem, 1 
Hypotheses, 1 
Purpose of the Thesis, 2 
Description of the Situation, 3 

II REVIEW OP THE LITERATURE 

Criteria, 5 

Predictionof Creativity, 13 
Conclusion, 22 

III METHODS AND PROCEDURES 

General Design of Study, 23 
Independent and Dependent Variables, 23 
Tests Used, 26 
Description of Sample, 29 

IV RESULTS 

Means and Standard Deviations of the Predictor 
Variables, 31 

Means and Standard De - * iations of the Criterion 
Variables, 34 

Inter-correlations of the Independent and Dependent 
Variables, 34 

Analysis of the Relationships of Predictor with 
Criteria Data, 48 

Variables Isolated by the Step-Wise Method Showing 
Maximum Correlation with the "Contribution" and 
"Creativity" Dimension, 65 

Correlations Between the Taylor-Ellison Biographical 
Inventory and the "Contribution" and "Creativity" 
Dimensions, 67 

A Statistical Discussion of Predictor Variables 
Correlated with Self -Rankings and Supervisor- 
Rankings on Creativity, 69 

V CONCLUSIONS 

Summary, 73 

Discussion of Hypotheses, 75 
Discussion of the Rating Forms, 79 
Final Conclusions, 80 



APPENDIXES . 



Appendix A, 83 
Appendix B, 84 
Appendix C, 85 
Appendix D, 100 
Appendix E, 106 

BIBLIOGRAPHY 

Bibliography to Chapter II, 118 
Bibliography, 124 



LIST OF TABLES 



Table 

1 Percentage of Scores Valid for Each Predictor Measure Against 

the Four Most Creative Criteria 15 

2 Correlations Between Tests and Check-List Rating Form and Descrip- 

tive Rating Form 20 

3 Managerial Level Attained by Respondents 29 

4 Means and Standard Deviations of Predictor (Independent) 

Variables 32 

5 Means and Standard Deviations of Criterion (Dependent) 

Variables 35 

6 Intercorrelations of Predictor Variables 44 

7 Intercorrelations of Criterion Variables 46 

8 Intercorrelations of Independent and Dependent Variables 47 



9 The Multiple R, Betas, Standard Errors, "t n Scores, and 

Significance Levels for Independent Variables with the 

Dependent Variable of Creativity 49 

10 The Multiple R, Betas, Standard Errors, "t" Scores, and 

Significance Levels for Independent Variables with the 

Dependent Variable of Persistence 50 

11 The Multiple R, Betas, Standard Errors, "t" Scores, and 

Significance Levels for Independent Variables with the 

Dependent Variable of Enthusiasm 52 

12 The Multiple R, Betas, Standard Errors, "t" Scores, and Sig- 

nificance Levels for Independent Variables with the De- 
pendent Variable of Independence 53 

13 The Multiple R, Betas, Standard Errors, "t" Scores, and 

Significance Levels for Independent Variables with the 

Dependent Variable of Fluency 54 

14 The Multiple R, Betas, Standard Errors, "t" Scores, and 

Significance Levels for Independent Variables with the 

Dependent Variable of Perception 56 



m 






* 



4 



M 



[iv] 



o 



r 



* 



4 

r 



« 



15 The Multiple R, Betas, Standard Errors, "t" Scores, and 

Significance Levels for Independent Variables with the 
Dependent Variable of Activity 

16 The Multiple R, Betas, Standard Errors, "t" Scores, and 

Significance Levels for Independent Variables with the 
Dependent Variable of Flexibility 

17 The Multiple R, Betas, Standard Errors, "t" Scores, and 

Significance Levels for Independent Variables with the 
Dependent Variable of Initiative 

18 The Multiple R, Betas, Standard Errors, "t" Scores, and 

Significance Levels for Independent Variables with the 
Dependent Variable of Knowledge 

19 The Multiple R, Betas, Standard Errors, "t" Scores, and 

Significance Levels for Independent Variables with the 
Dependent Variable of Conformity 

20 The Multiple R, Betas, Standard Errors, "t" Scores, and 

Significance Levels for Independent Variables with the 
Dependent Variable of Curiosity 

21 Variables Isolated by the Step-Wise Method Showing Maximum 

Correlation with the "Contribution" Dimension 

22 Variables Isolated by the Step-Wise Method Showing maximum 

Correlation with the "Creativity" Dimension 

23 Correlations of the Taylor-Ellision Biographical Inventory 

with the "Contribution" Dimension 

24 Correlations of the Taylor-Ellison Biographical Inventory 

with the "Creativity" Dimension 

25 Statistical Description of the Criterion Variable "Self- 

Ranking on Creativity" 

26 Statistical Description of the Criterion Variable "Over-all 

Ranking on Creativity" 



57 



58 

60 



61 



62 



64 

65 

66 
68 

70 

71 

72 



[v] 



LIST OF CHARTS 



Chart 

1 Distribution of the Creativity Scores 36 

2 Distribution of the Persistence and Enthusiasm Scores 37 

3 Distribution of the Independence and Fluency Scores 38 

4 Distribution of the Perception and Activity Scores 39 

5 Distribution of the Flexibility and Initiative Scores 40 

6 Distribution of the Knowledge and Conformity Scores 41 

7 Distribution of the Curiosity Scores 42 

8 Distribution of the Self-Rating and Supervisor- 

Rating Scores 43 



[vi] 



o 



Chapter I 
INTRODUCTION 



Statement of the Problem 

During the years between 1947 and 1951, 143 chemical engineers at 
the North Carolina State University were given a battery of six tests in 
their senior year. The major undertaking of this thesis was the develop- 
ment of criteria of creativity against which to correlate these previously 
administered tests. The criteria of creativity were constructed to assess 
"scientific" creativity rather than "artistic" creativity although some of 
the factors relevant to scientific creativity may be equally relevant to 
artistic creativity. 



Hypotheses 

The major hypothesis of this thesis is that there is a significant 
relationship between creative performance, as defined by the criteria, and 
personality characteristics, personal background, and specific abilities. 

Several individual hypotheses will be investigated in this thesis: 

1. There is a significant relationship between scientific aptitude, 
as measured by the Stanford Scientific Aptitude Test* and creative per- 
formance . 
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2. There is a significant relationship between intelligence, as 
measured by the Otis Mental Ability Test, and creative performance. 

3. There is a significant relationship between emotional stability, 
as measured by the Bernreuter Personality Inventory-scale Bl-N, and creative 
performance. 

4. There is a significant relationship between self-sufficiency, 
as measured by the Bernreuter Personality Inventory-scale B2-S, and cre- 
ative performance. 

5. There is a significant relationship between dominance, as 
measured by the Bernreuter Personality Inventory-scale B4-D, and creative 
performance . 

6. There is a significant relationship between understanding 
physical and mechanical relationships, as measured by the Bennett Test 
of Mechanical Comprehension, and creative performance. 

7. There is a significant relationship between certain vocational 
interest patterns on the Strong Vocational Interest Blank, and creative 
performance. 



Purpose of the Thesis 

The purpose of this thesis was to develop workable criteria of 
creativity that could be used in conjunction with the test battery and 
biographical inventory to identify the creative scientist. Various sta- 
tistical methods are employed to relate the tests and inventory (the inde- 
pendent variables) to the developed Supervisor Creativity Rating Form and 
Biographical Information Form (dependent variables). The great wealth of 
information obtained from these forms is used to develop predictors of cre- 
ativity and to expand the knowledge available in this field. 
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Description of the Situation 

Between 1947 and 1951, 143 seniors in chemical engineering at the 
North Carolina State University took a battery of tests administered by 
Dr. D. J. Moffie.^ These tests were given with the understanding on the 
part of the faculty and students that the results were to be utilized for 
future research purposes. 

In the fall of 1965 the Richardson Foundation, a philanthropic 
organization in Greensboro, North Carolina, expressed a willingness to 
support a study that would explore the concept of creativity. This organiza- 
tion is concerned with supporting and encouraging research in the area of 
creativity in the hope that the creative potential of the American people 
may be promoted. It was anticipated that by establishing legitimate and 
workable criteria of creativity and by studying the possibility of predicting 
creativity with these tests and the biographical inventory, the data might 
provide further enlightenment on the subject of creativity. 

The research design develops criteria of creativity by two methods: 
(1) a supervisor rating form to measure on-the-job creativity; and (2) a 
self-rating biographical information form. Following the development of 
these two forms, the next step was to locate the 143 chemical engineers who 
had graduated 15 years previously. Dr. J. F. Seely, professor of chemical 
engineering at North Carolina State University, helped to locate the men 
who could not be traced from their university alumni cards. Initially, about 
forty self-addressed postcards were sent to check unlikely addresses and to 
trace those who had recently moved. Hie first formal communication to be 



1. Dr. D. J. Moffie was at that time a professor and head of the 
Psychology Department at North Carolina State University. 






1 



4 



made with the original sample was a letter of introduction and explanation. 
This letter requested their cooperation and stated that a package contain- 
ing the mentioned material would arrive shortly. A week later each of the 
chemical engineers received a full package of materials, containing the 
following: 

1. A second letter of introduction and explanation. 

2. A Biographical Inventory form and answer sheet. 

3. A Biographical Information form. 

4. A return-addressed, stamped envelope in which to mail the 

forms . 



5. A brief letter of explanation and introduction to the man's 
supervisor asking his cooperation in filling out the rating form. 

6. The Supervisor Rating form. 

7. A return-addressed, stamped envelope in which the supervisor 
could directly mail his form. 

During the last two weeks in January, 1966, this material was sent 
to the engineers. In the last two weeks of March, a personal letter was 
sent to the 74 men who had not responded to the communications. This letter 
urged them to complete the forms as soon as possible. Telephone calls were 
later placed to those who had still not responded. Samples of these letters 
are set forth in Appendixes A and B. 

Finally, the obtained data were scored and coded so that they could 
be analyzed by a computer. In order to examine the hypotheses originally 
set forth, statistical methods were employed to relate the criteria and bi- 
ographical information. The conclusions and recommendations of this thesis 
are based upon the statistical analyses of the data obtained in this study. 
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Chapter II 



REVIEW OF THE LITERATURE 



This thesis involves (1) the development of criteria of creativity 
and (2) the determination of relationships of psychological test scores to 
the criteria. This chapter, therefore, is divided into two sections. The 
first deals with a review of the literature concerning criteria of cre- 
ativity; the second deals with studies on prediction of creativity. 

Criteria 

Researchers have developed many different approaches to the 
study of creativity and, consequently, the existence of multiple criteria 
has been recognized. At the present time a mutually agreeable definition 
of creativity has not been formulated. (56, 61) Ghiselin defines creativity 
as "the measure of the creative product considering the extent to which 
it restructures our universe of understanding." 1 Lacklen has stated that 
the amount of creativity is determined by the area of science that the 

2 

contribution underlies: the more creative the act, the wider its effects. 



1. C. W. Taylor, Creativity: Progress and Potential (New York: 
McGraw-Hill, Inc., 1964), p. 6. 

2. Ibid . , pp. 6, 7. 

[ 5 ] 
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Sprecher feels that the extent of creativeness is influenced by the novelty 
and value of the contribution as well as the work habits involved. In 
this thesis creativity is measured by an examination of the implications, 
impact, and originality of the contribution, consideration of the compre- 
hensiveness and novelty of the solution, and determination of the degree to 
which the creative act has stimulated further research.^ 

Studies specifically devoted to the criterion problem are identified 
with fourteen investigators.^ These researchers indicate that creativity, as 
intelligence, may be composed of many abilities. The research and literature 
suggest two approaches to the construction of a practical criterion of cre- 
ativity. The criterion-seeker may choose to measure either the value, novelty, 
quantity of the contribution, or the behavior, skills, and characteristics of 
the person who made the contribution. 

The more acceptable and popular approach has been to evaluate the 
tangible product of the creative act. (20, 22, 24, 34, 45, 47, 48) After 
the products are judged to be creative, this term ’'creative" can then be ap- 
plied to the behavior that produced them, and then to the individuals who can 
be said to possess some degree of the trait creativity. (47) This therefore 
seems to be a step-by-step progression, culminating in the identification of 
the "creative individual." 

Most validation studies are criticized because of their subjective 



3. R. E. Stolz, "Criterion dimensions in research productivity," 

Amer. Psy . , 12 (1957), 443. 

4. C. W. Taylor and R. L. Ellison, The Biographical Inventory, 

Form CRI . Greensboro, N.C.: The Richardson Foundation, 1964. 

5. Taylor, Creativity: Progress and Potential , p. 157. These refer- 
ences are recorded in the bibliography: (5, 6, 12, 23, 26, 29, 44, 45, 46, 52, 
53, 54, 55, 66, 67, 70, 72). 
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evaluation of the product or the person. (27, 48) Some studies avoid the 

subjectivity involved in ratings by using a numerical count of publications, 

patents or novel ideas as criteria, but, unfortunately, the relationship of 

6 

these criteria to the psychological correlates of creativity is tenuous. 

Since gathering the ultimate criteria, the sum total of a man's lifetime 
creative acts, is not feasible, several studies suggest the use of a com- 
bination of approximate criteria. (20, 34, 58) Opinion supports the 
hypothesis that there is an advantage to using many approximate criteria 
together: any distortion introduced by an instrument incompetently applied 
or defective in itself will tend to be reduced. 

In studying scientific creativity, researchers consistently return 
to certain types of ,r objective" criteria: patents, patent disclosures, pub- 
lications, unpublished research reports, unprinted oral presentations, 
improved processes, new instruments, new analytical methods, ideas, new 
products, new compounds. A numerical count of these products has not proven 
as effective as ratings which also consider the novelty, quality and breadth 
of applicability of the product. (24, 34, 45, 56) Ideally, each creative 
contribution should be evaluated by authorities in that particular area. 
Publications should be considered in the light of joint-authorship, environ- 
mental controls, and evaluation of title, length, references and content. 
Environmental influences complicate the use of such productive criteria since 
environmental controls alter the visible output of scientists and engineers. 
This is an important consideration when comparing the creativity of men who 
are employed by different companies and educational institutions. One example 
of the influence of the environment is the positive correlation between the 



6. John R. Hinrichs, "Creativity in industrial scientific research," 
AMA Bull., 12 (1961) 
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number of papers published and the amount of freedom the individual is al- 

7 

lowed in choosing his own research problem. 

On-the-job behavior, skills, and personality characteristics of 
the individual who made the creative contribution have also been measured 
and used as criteria of creativity. Some of the most interesting research 
available has been obtained by examining the traits common to creative men. 
Researchers have obtained a tentative list of these typical traits in 
numerous ways. Some studies have approached the individual directly and 
have asked him to describe personal characteristics, behaviors, and traits 
responsible for his creative activities. (19, 46) Sprecher (45) and Flanaga 
(13) were interested in this type of approach. Sprecher discovered that 
creative engineers in an aircraft manufacturing firm emphasized the 
importance of work habits such as independence, planning work, and compre- 
hensive answers as much as the production of unusual ideas in creative work. 
Flanagan suggests that creative individuals compile lists of "incidents” 
that are "critical" to creative performance so that men can be rated on cre- 
ativity simply by using this behavior check-list. Other studies have employed 
psychometric devices to determine the characteristics that could differentiate 
the high-crea tives from the low-creatives . (4, 10, 16, 19, 50, 56) Using 
construct validity, inferential data, long-term trends, and biographical 
analysis, numerous researchers have compiled what appear to be the component 
characteristics of the creative individual. (4, 10, 30, 37, 41, 56, 65) 

Most of the available research supports the hypothesis that creativity 
is related to better-than-average intelligence. General intelligence seems 

7. Leo Meltzer, "Scientific productivity in organizational settings," 
J. Social Issues, 12 (1956), 39. 
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to bear the same relationship to on-the-job creativity at the professional 
level as weight does to ability in football. You have to have a lot of weight 
to be in the game at all; but among those on the team, all of whom have a great 
deal of weight (intelligence) to begin with, differences in performance are 
only slightly, if at all, related. In short, in the total population, 
creativity in most fields is associated with high intelligence. But, 
within a given group of practitioners operating at rough’ly the same profes- 
sional level, differences in general intelligence provide no significant 

O 

prediction of differences in creative performances. Getzels and Jackson 
found that there was a difference in IQ between the very intelligent child 
and the very creative child, the former having an IQ of 150 and the latter 
having an IQ of 127, a 20 percent difference. ^ Several researchers suggest 
that the creative individual's rather high IQ may account for the linear re- 
lationship between creativity and the number of years of education. (10, 30, 

35, 40, 43, 50) Guilford has gone so far as to break down the intellectual 
characteristics most likely to be valid measures of creative talent. One 
study reports that if an intelligence test were used to select top-level 

scientific talent, about 70 percent of the persons who had the highest 20 

11 

percent of the scores in creativity would be missed. 



8. Gary A. Steiner, The Creative Organization . Selected papers #2. 
Proceedings of Seminar, Graduate School of Business (Chicago, 111.: Univer- 
sity of Chicago Press, 1962). 

9. J. W. Getzels and P. W. Jackson, "The highly intelligent and highly 
creative adolescent: a summary of some research findings," The 1959 University 
of Utah Research Conference on the Identification of Creative Scientific 
Talent. Edited by C. W. Taylor (Salt Lake City, Utah: University of Utah 
Press, 1959), pp. 46-57. 

10. J. p. Guilford, "Intellectual resources and their values as seen 
by scientists," ibid . , pp. 139-149. 

11. Sidney Parnes and H. Harding. A Source Book of Creative Thinking 
(New York: Scribner's, 1962). 
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Highly creative individuals have been found to conform less than do 

non-crcative individuals. This seems reasonable since creative scientists 

ana engineers must be willing to try things that do not conform to the 

usual pattern. (17, 27, 50) Creative people consistently score higher on 

traits of independence and autonomy on personality scales and appear to be 

more independent in judgment. (2, 18, 45, 48, 50) This would suggest that 

a culture which stresses conformity may eventually destroy itself since 

innovation may be eliminated. (30, 74) 

High motivation appears to be characteristic of the creative individual. 

(4, 30, 41, 43, 45, 48, 65, 71) These people manifest a high interest in their 

work. The job evokes their spontaneous enthusiasm and deep concern: "To a 

certain extent work becomes his religion, the most important avenue for life 

12 

fulfillment, his striving for completion." The creative individual is more 
persistent in his work even if it is difficult and time-consuming. (50, 65) 

He seems to be driven more by interest and involvement in the task itself 
than by external incentives. Steiner suggests that there may be a limit to 
the amount of motivation that creative endeavors can tolerate. He states that 
the creative process is characterized by a sense of commitment, preoccupation, 
and perseverance. At the same time, high motivation narrows the focus and 
produces a rigidity which would tend to reduce creativity. It seems possible, 
then, that there may be a curvilinear relationship between creativity and mo- 
tivation.^^ One may need enough motivation to maintain effort but not so much 
that it will produce attempts at immediate, rash solutions*. 

12. Eugene Raudsepp, Managi ng Creative Scientists and Engineers (New 
York: Macmillan Co., 1963), p. 33. 

13. Steiner, The Creative Organization, p. 19. 
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High activity levels are common among highly creative individuals. 

(10, 17, 30, 37, 45, 46, 48, 56, 61, 65) One study tested outstandingly 
creative chemists and mathematicians. A significant difference between 
the high-creative group and the low-creative group was that the high- 
creatives channeled enormous amounts of energy into productive research 
effort. ^ Some researchers have suggested that it is this high activity 
level that makes them appear to be obsessed with their work. 

Creative people are able to produce an abundance of ideas and sug- 
gestions rapidly and, apparently, with minimal effort. (19, 56) Because 
they can suggest many alternatives to a given problem, they have more op- 
portunity to find a creative solution. This does not imply that there is 
a linear relationship between quantity and quality of ideas. (37) The most 
valuable man is the one who can produce many ideas but who can also dis- 
criminate and select the best. (25, 41, 45, 60, 65) 

The creative individual perhaps has a knack for perceiving and ob- 
serving the unusual. This is demonstrated by his ability to slice phenomena 
into fresh perspectives and to devise uncommon solutions to problems. He 
can take apart firmly structured and established systems, dissolve pre-existing 
syntheses, and use elements and concepts beyond the limitations they possess 
in their primary contexts. (19, 41, 45, 46, 50) This ability to penetrate 
beyond the obvious and immediate was thought to be of great importance in 
creativity by a group of highly creative scientists. The creative in- 

14. B. S. Bloom, "Creativity research at the University of Chicago," 
The 1955 University of Utah Research Conference on the Identification of 
Creative Scientific Talent . Edited by- C. W. Taylor (Salt Lake City, Utah! 
University of Utah Press, 1956), p. 188. 




15. Guilford, 1959 University of Utah Research Conference , p. 139. 
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dividual is open to experience and can profit from it. (10, 30, 50) 

Creative people are more flexible in their general work habits, 
capable of revising a pre-established approach to a problem when it gives 
evidence of being unsatisfactory. This may be due to the fact that they 
seem to have a less rigid personality structure. (71) The more inventive 
a person, the less inhibited and conventional are his actions. (10, 30, 48, 

50) The creative person can delay judgment until he has considered a situ- 
ation adequately. He can recombine, reverse and rearrange his present in- 
formation to produce a novel approach to a situation. (37, 65) 

The highly creative person possesses an active curiosity which pre- 
disposes him to inquire into anything that evokes his interest. He enjoys 
discovery for itself and appears to be motivated toward delving into things. 
Interestingly, the curiosity of the creative individual usually extends far 
beyond the narrow confines of one sphere of interest and into many fields 
and topics. Things that are taken for granted by most people are full of 
mystery and interest for the creative individual. (17, 19, 30, 37, 41, 50, 56, 
65) 

One would be inclined to make the assumption that the individual 
who possesses the extra ability to be creative in his field must have suf- 
ficient knowledge of his work to function adequately. Available research 
supports the hypothesis that high general intelligence and above-average 
working knowledge are usually characteristic of the creative individual. 

(10, 19, 30, 45, 46, 65) Creativity demands a backlog of information from 
which to draw and, consequently, most creative men make education and the 
acquisition of up-to-date knowledge a vital part of their daily work.^ 



16. Raudsepp, Managing Creative Scientists and Engineers , p. 51. 
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Some interesting investigations have been made in the hope of gain- 
ing insight into the personality structure of the creative individual. 

Cattell obtained biographies of historic personages noted for their inven- 
tiveness and creativity. Utilizing the personality factors he had de- 
veloped, he was able to assemble biographical material to arrive at a de- 
scription of the creative individual. He administered the sixteen Personality 
Factor Tests to exceptionally productive research scientists. As compared 
to the average man, he found the scientist who was creatively productive to 
be more internally preoccupied, intelligent, dominant, and self-sufficient. (8) 
Barron, as part of an extensive program designed to identify individuals who 
consistently performed creatively, utilized the Rorschach, the TAT and his 
own ink-blots. He defined creativity as an "unusual response ff on the task. 

He found that creative people were more independent in making judgments, 
more self-assertive, more dominant and less hesitant in considering new and 
unusual ideas. (2) 

After examining the literature available on the criteria of creativity, 
it appears evident that researchers in this area have not been able to de- 
termine a conclusive list of workable criteria. All of the criteria mentioned 
in the previous section appear to have a definite relationship to creativity, 
but the determination of the extent of these relationships has been left to 
future research. 



Prediction of Creativity 

The small number of studies relevant to the prediction of creativity 
has produced little conclusive evidence. The most recent research data re- 
veal that biographical information is the most promising means of identifying 
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creative talent . ^ It has been demonstrated to be a better predictor of 
creativity than high-level aptitude tests, intelligence measures, or per- 
sonality test measures. 

The biographical inventory used in this thesis was developed by 
C. W. Taylor and R. L. Ellison and is presently an important research 
tool for the Richardson Foundation. This inventory form contains a wide 
variety of questions concerning childhood activities, experiences, dissat- 
isfactions and satisfactions, parents and family, academic experiences, 
attitudes,, interests, value preferences, self -descriptions and evaluations. 
This biographical inventory form has been described as an "instrument con- 
sisting of a great many little oars, with each oar pulling only slightly 
in the right direction, but with all the oars in concert exerting a power- 

*1 O 

ful pull. We caution people not to lean too heavily on. any single oar." 10 
Correlations as high as +.47 have been obtained between the biographical 
inventory with certain criteria of creativity. (63) 

In 1961 the inventory was used at Lackland Air Force Base. This 
jiographical inventory correlated highly with these criteria of cre- 
ativity: supervisory ratings of creativity, supervisory ratings of over- 
all performance, creativity ratings by laboratory chiefs, and ratings on 
originality in written work. The following list contains descriptions of the 
psychological characteristics of the creative scientist. The first two 
characteristics were valid for all four of the creativity criteria, the 
next five in the list were valid for only one or two of the four criteria 
of creativity. Using these criteria, the following description of the 

17. C. W. Taylor and R. L. Ellison, "Predicting Creative Perform- 
ance from Multiple Measures," in Widening Horizons in Creativity . Edited 
by C. W. Taylor (New York: John Wiley and Sons, 1964), pp. 227-240. 



18. Ibid. , p. 231. 
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creative scientist was developed: creative, inner-directedness , drive, 
cognition, quantity of reports, theoretical contribution, desire for 
principles, discrimination of value, aggressiveness, affability, profes- 
sional self-confidence, low sociability, high self-sufficiency, dedication 
to work, self-reported academic level, and intellectual, thoroughness. These 
results indicate the complexity of the prediction problem in terms of the 
number of variables functioning in creative performances. "Creative per- 
formance is dependent upon a large number of relatively separate variables, each 
one of which accounts generally for only a small unique and frequently almost 
statistically insignificant part of the total variation in creative perform- 
ance. The validities of the best single scores for each criterion ranged 

in the .40' s, .30' s and .20' s with a sizable number of scores being valid 

19 

for most of the criteria." 

The data from this study at Lackland Air Force Base were further 
analyzed at a later date. The main types of predictor measures used in 
the study and the number of scores for each type of test are listed in 
the following table. This table shows the percentage of scores valid for 

Table I 

PERCENTAGE OF SCORES VALID FOR EACH PREDICTOR MEASURE AGAINST 

THE FOUR MOST CREATIVE CRITERIA 

Number of Scores (Predictive Measure) Percent of Four 

per Type of Test Type of Test Most Creative Criteria 



30 


Biographical inventory 


63% 


17 


Self-ratings 


26% 


1 


Grade point average 


25% 


10 


Cattell's Motivational Analysis Test 


7% 


26 


Saunders' Personality Research Inventory 


7% 


16 


Intellectual Aptitude Test 


0% 
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each predictor measure against the four most creative criteria. A predic- 
tor score was considered valid each time it correlated +.19 or greater 

20 

(above the .05 level of significance). 

Another biographical information blank was used to make predic- 
tions of creativity for chemists and physicists. Out of the 98 items pre- 
sented on the blank, the following variables best identified creative men: 
outstanding high school work, top 10 percent of college class, absence of 
high school athletics, graduation from high school at 16, absence of in- 
terest in the administrative aspects of scientific work. (32) 

Biographical inventories have often been avoided by researchers be- 
cause they are of questionable validity when used on any population sample 
other than the original one. Another criticism is that this "hodgepodge of 
motivational and personality traits"^ 1 approaches the prediction of cre- 
ativity in a hit-or-miss fashion. (39) 

Buel and Bachner investigated the descriptive and predictive validity 
of several psychometric instruments for creativity. (6) Their instruments 
described the creative person as being intelligent, literary and extremely 
energetic. The authors used two different criteria of creativity with these 
instruments: a rather subjective measure of creativity, and a number of 
patents presently held by the man. They hypothesized that the number of 
patents would not give a true indication of creative ability unless quality 
was a considered factor. They support this hypothesis with the fact that the 
Thurstone Stability scale correlated +.21 with their general measure of cre- 
ativity and -.08 with the number of patents. The Thurstone Sociability scale, 
however, correlated +.11 with the criteria of patents while most studies have 




20 • Ibid . , p . 24A . 



21. Ibid., p. 253. 
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indicated that the creative individual is generally less social than the 
average person. Using the Kuder Preference Record and criteria of general 
scientific creativity, they had the following correlations: +.15 with compu- 
tational interests, +.11 with persuasive interests, +.17 with scientific 

interests, and +.29 with literary interests. 

By using the 47 items on the Strong Vocational Interest Blank that 

dealt with avoiding interpersonal contact, other researchers discovered that 
scientists and non-scientists could be differentiated. Their other psycho- 
metric measures indicated that chemists, engineers and mathematicians do 
avoid interpersonal contact and are highly self-sufficient. (33) 

The Aluminium Company of Canada employed both the Kuder Preference 
Record and the Strong Vocational Interest Inventory to predict good research 
workers. Certain scales on the Strong discriminated significantly between 
the most and least successful workers. The most successful research men 
scored higher on the following scores: artist, psychologist, architect, 
physician, dentist, mathematician, physicist, engineer, chemist. On the 
following scales the least successful research men scored highest: sales 
manager, mortician, real estate salesman, life insurance salesman, and 
author-journalist. (28) 

The National Merit Scholarship program found that, using a sample 
of 649 boys, certain aptitude and personality variables could be attributed 
to the creative individual. Using criteria of creativity based on product 
output, awards, etc, the following variables correlated significantly with 
their criteria of creativity: +.15 with artistic performance, +.36 with 
creative activities, +.10 with independent judgment, +.10 with mastery of 
facts, +.11 with ability to defer gratification, +.09 with breadth of in- 
terest, +.11 with initiative, +.09 with self-assurance, +.18 with physical 
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activity, +.23 with intellectuality, -.17 with responsibility, -.07 with 
conformity, -.10 with verbal activity, -.18 with status drive. (28) 

Both Buel (6) and Sprecher (45) used a criterion of creativity 
developed from their subjects' descriptions of the creative act. Buel ob- 
tained 900 definitions of creativity from a group of scientists; the super- 
visors of these scientists then rated them on creativity using their own 
definitions of creativity. These creativity criteria ratings correlated 
with certain personality and behavioral variables: +.62 with the ability 
to converse on the latest technical developments; +.58 with the habit of 
looking for a new way of doing things, +.55 with expressing desire to work 
on complex problems, +.41 with participation in professional societies in 
his field, +.41 with supervisory work in his area of specialization, +.38 
with his ability to make new approaches to a problem, +.24 with enthusiasm 
for work, +.43 with energetic behavior, +.33 with willingness to work over- 
time, and +.32 with questioning orders of his supervisors. The creativity 
ratings correlated +.42 with patent disclosures, +.40 with patent applica- 
tions, +.29 with patents issued, and +.13 with publication number. 

Sprecher (45) developed a creativity rating form by obtaining descrip- 
tions of behaviors that were considered to indicate creativity, phrasing 
them neutrally, and putting 72 of these statements into six separate, but 
equal, sets. Raters were asked to decide whether each of the statements 
was, in their personal opinion, characteristic of creativity, and to mark it 
accordingly. Results over a period of time proved that dissimilar occupational 
groups considered different aspects of behavior to be important in the creative 
process « Sprecher thought that this finding emphasized the importance of care- 
fully defining "creative" when asked for subjective ratings on this trait. By 
describing all the behaviors characteristic of creativity, the rater simply 
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had to check the behaviors that could be identified with the ratee. Using 
this system of rating, there would be less chance of making individually sub- 
jective determinations based on personal definitions of creativity. 

Flanagan's use of "critical incidents" (13) is also directed toward 
eliminating the subjectivity of ratings by describing behaviors rather than 
working with semantic images. Sprecher discovered that certain work habits 
were considered part of the creative act: independence, the production of 
many novel and valuable ideas, a liking for problems, the ability to analyze, 
technical competence, the ability to plan ahead, energetic work, perseverance, 
and the ability to communicate and participate in good personal relations. 

Cattell's Sixteen Personality Factors questionnaire and Thurstone's 
Primary Mental Abilities Test were used at the University of Nebraska. The 
only significantly different factor between the creative and non-creative 
groups on the Thurstone was "verbal meaning." On the Cat tell Personality 
Factors, the creative group scored higher on "self-sufficiency versus lack 
of resolution." (11) 

An extensive study using Navy personnel yielded interesting results 
on the relationship between certain tests and behavior variables, and cre- 
ative research work. (68) Taylor developed a check-list creativity rating 
scale for scientific researchers consisting of 206 statements describing 
originality. Later, a panel of 45 judges carefully selected from these 206 
statements the 79 that statistically showed the least dispersion and ambiguity. 
Using these 79 statements, 103 men were rated on creativity by their super- 
visors. Several months later Taylor developed a descriptive rating form 
scale using several variables considered to be important in research work. 

These were quality of work, quantity of work, initiative, originality, attitude 
toward work and skill in getting along with people. Each separate variable was 
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first defined and then followed by a seven-step scale with each step on the 
scale being defined by a series of descriptive phrases. The same sample of 
103 men was rated by this scale. These men had taken the following tests: 
the Strong Vocational Interest Blank which was scored for the engineering 
scale, the Terman Concept Mastery Test developed for use with gifted 
children, the Owen-Bennett Mechanical Comprehension Test, the Test for Pro- 
ductive Thinking by the Psychological Corporation, and the Test for Select- 
ing Research Personnel developed by the American Institute for Research. 
When these tests were related to the descriptive and check-list rating 
forms, the following statistical correlations were obtained: 



Table II 

CORRELATIONS BETWEEN TESTS AND CHECK-LIST RATING FORM 
AND DESCRIPTIVE RATING FORM 





Strong Voca- 
tional Interest 
Blank 


Terman Concept 
Mastery Test 


Owen-Bennett 
Mechanical Com- 
prehension Test 


Productive 

Thinking 

1 


Selective Re- 
search Per- 
sonnel 


Check-List Rating Form 


+.03 


+. 20 


+. 29* 


+ • 24* 


+.36* 


Descriptive Rating Form 












Quality of work 


+. 16 




+.20 




+. 24 


Quantity of work 












Initiative 


+.16 




+.21 


+. 11 


+.20 


Originality 






+.15 


+.25 


+.19 


Attitude toward work 








+.14 




Skill -with-people 




+.22 


+. 10 


+.19 


+. 26 



*.05 significance 



In order that tests might be employed to predict creativity in physical 
scientists, an extensive study was conducted to measure general and creative 
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contributions. Only the first part of this study has been completed. Two 
hundred and fifty scientists listed numerous scientific contributions and 
measurements that could be made to detect creativity in their field. From 
these, 56 criterion items were selected as representative of productivity and 
creativity. The findings revealed that creativity ratings from supervisors, 
peers and monitors often correlated significantly: correlations between sub- 
jectively and objectively obtained data were negligible; correlations between 
supervisor and peer ratings for creativity and scores for research reports 
and publications were zero. Generally, each one of the 56 criteria correlated 
significantly with only 20 percent of the other criteria. The data were fur- 
ther analyzed by factor analysis to determine the relationships and cluster- 
ings of the contribution scores for 166 scientists. The main categories of 
52 contribution scores proved to be largely unrelated. Statistically, they 
formed 15 relatively independent categories into which the contribution scores 
were classified; no more than 13 scores were sorted into any one category. 

Six of these categories were related to creativity. The first of these 
categories was "originality of work and thought." It was composed of the 
following items: rated originality of reports, rated significance of reports, 
number of suggestions made, and patent rate. (65) Examination of these cate- 
gories and contributing scores is thought -provoking and demonstrates the 
complexity of the creativity criteria problem. 

It is interesting to note that simple self-ratings on creativity have 
had a moderate validity for a variety of creative performances. The National 
Merit Scholarship study found evidence that self-ratings correlate as well as 
their other predictors with the various criteria of creativity. (28, 50) In 
this study self-ratings on creativity correlated +.15 with the criteria of cre- 
ativity. Taylor and Ellison (63) also mention that the self-ratings are valid 
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for every criterion possessing creative features in their study of Air 
Force scientists. These self-ratings were the best all-around predictors 
of creativity for all of the 17 criteria. 

The studies cited have accepted validities between tests and their 
criteria of creativity as low as +.20. When it has been impossible to ob- 
tain validities even in this range, researchers have thought it best to 
gather together as many of the low validities as possible. Creative per- 
formances are extremely complex and no single test, no single theory of 
creativity will account for much of the total phenomena unless the single 
variable is, itself, very complex. Available information indicates that cre- 
ativity is a complex multivariable phenomenon, demanding, perhaps, as many 
as twenty dimensions of human performance to account for creative behavior. 
This is undoubtedly why the biographical inventory has had the most success 
in predicting creative performance. (42, 63) 



Conclusion 

Generally speaking, the literature available on the prediction of 
creativity is neither extensive nor conclusive. All research indicates that 
creativity is a multivariate characteristic. No one criterion of creativity 
has been proven successful and not one predictor variable can consistently 
detect the creative person. Although researchers have been able to establish 
that the three most reliable predictor variables are biographical information, 
specific tests, and self-ratings on creativity, the small size of the cor- 
relations between these and the criteria of creativity have made results ex- 
tremely tenuous. It is the purpose of this thesis to contribute additional 
information to this area by examining the relationship between test scores, 
personality traits, and biographical information. 
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Chapter III 



METHODS AND PROCEDURES 



General Design of the Study 

A battery of psychological tests was administered to 143 graduating 
chemical engineers at the North Carolina State University during the years 
1947-51. The purpose of this study was to assess the creative performance 
of these engineers some fifteen to twenty years after graduation and to 
relate the performance to test data secured at the time Of graduation. 



Independent and Dependent Variables 

The supervisor rating form . The chemical engineers received this 
form directly and were asked to forward it to their immediate supervisor. 

A return-addressed, stamped envelope was included so that the form was sent 
directly back to the investigator. The form requested the supervisor to 
grade his colleague on the following traits! creativity, enthusiasm for work, 
persistance, independence, fluency of ideas, ability to perceive and observe, 
flexibility in work habits and procedures, initiative, knowledge of work, 
tendency toward conformity, and curiosity. These traits were selected after 
an extensive examination of the literature and consultation with men in 
scientific areas. They were the ones consistently chosen to be related to 

[ 23 ] 
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creativity. Each supervisor had to rank his individual colleague in a group 
of one hundred on the basis of his professional creative performance. 

This form was constructed to minimize the semantical difficulties 
inherent in any type of rating form. The instruction page was followed by 
thirteen different-colored pages, each of which presented one of the traits. 
The characteristics were initially defined to provide the 76 supervisors 
with singular working definitions. A scale ranging from 1 through 11 fol- 
lowed each trait except the first: this was scored on a scale of 1 through 
15 because it had been previously validated on the original Richardson form 
for Scientific Productivity. The even numbers on each scale were further 
defined in order to specify the degree of the trait that each number repre- 
sented. The supervisor was to consider the trait as it was defined, find 

the scale number that best described the man in question, and then insert this 

1 

number in the box provided at the upper left of the page. A sample form is 
set forth in Appendix C. 

The scores obtained from these forms were individually related to 
the predictor variables. The over-all ranking on creativity was used both 
as a predictor and a criterion variable in this study. 

Biographical information sheet . This form was sent directly to each 
member in the study. Specific information was requested about his job, pro- 
fessional work, society memberships, awards, etc. Numerical estimates of 
the number of creative productions and descriptions of these were used. The 
man was required to rank himself on creativity as compared to 100 men in his 



1. The design of this rating form is based upon the same theory 
supported in Flanagan's "Critical Incident" technique. He found that a de- 
scription of behavior, rather than the definition of a trait, made it pos- 
sible for independent observers to make comparable reports. J. C. Flanagan, 
"Critical Incident Technique," Psy . Bull . , 51 (1954), 327. 
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field. The information obtained in this form was primarily intended to supply 
tangible evidenee of a man’s creative productivity. The number of patents 
per year, the number of ideas produced, etc., were used as part of the de- 
pendent variable. Some of the biographical information gathered in this 
form was not used in the study. A sample form is set forth in Appendix D. 

The scaling procedure on this form was difficult to construct. All 
of the questions demanding numerical estimates were multiplied by ten and 
tallied, giving each chemical engineer a single score for his tangible cre- 
ative work. The self-rating score was used separately as a dependent and 

independent variable. 

Biographical inventory of C. W. Tay lor and R. L. Ellison . This 
form was supplied and scored by the Richardson Foundation. Since bio- 
graphical information had been proven to be a possible predictor of cre- 
ativity in previous studies, this form was included in the hope of further 
substantiating this knowledge. This inventory was sent directly to the en- 
gineers with the other two forms. A sample form is set forth in Appendix E. 

The form itself contained 160 multiple-choice questions pertaining to 
all aspects of human experience. Four scores were derived from it. Score #1 
was Professional Self-Confidence — the person's own assessment of his profes- 
sional competence. Score #2 was Over-all Creativity-all items scored here 
were keyed against the creativity criteria. Score #3 was the Correcti on 
Score-above 50 indicated false modesty on the part of the individual complet 
ing the inventory, while below 50 indicated exaggeration. Score #4 was a 
Total Score figured from the other three* 



This inventory was used as part of the predictor variables. 



